
MAE/MSE 502, Spring 2021, HW5 Solution 

Problem 1 

𝑢(𝑥, 𝑡) =
1

1 + 𝑡
 𝑒𝑥𝑝(−[𝑥(1 + 𝑡)𝑒−𝑡]2 + 𝑡)  

Problem 2 

𝑢(𝑥, 𝑡) = 𝑒𝑥𝑝 (− [(𝑥 −
𝑦𝑡

1 + 𝑡
)
2

+ (
𝑦

1 + 𝑡
)
2

] + 𝑡) 

Problem 3 

𝑢(𝑥, 𝑡) =  

{
 
 

 
 

𝑒−𝑡  

0 ,                                                                                                            𝑖𝑓 𝑥 < 0.5𝑡

{
−1 + √1 − 4(0.5𝑡 − 𝑥)(1 − 𝑒−𝑡)

2 (1 − 𝑒−𝑡)
}

2

, 𝑖𝑓 0.5𝑡 ≤ 𝑥 ≤ 2 + 0.5𝑡 − 𝑒−𝑡 

𝑒−𝑡,                                                                                     𝑖𝑓 𝑥 > 2 + 0.5𝑡 − 𝑒−𝑡

 

Plot: 

 

 



Problem 4 

𝑢(𝑥, 𝑡) =  
1 + 𝑥 sinh(𝑡)

cosh(𝑡)
 

Steady solution is 𝑢𝑠(𝑥) = 𝑥. 

Plot: 

 

Problem 5 

𝑢(𝑥, 𝑡) =  
1

2
(3 + 𝑥 − 𝑡) −

1

2
(1 + 𝑥 + 𝑡)𝑒−2𝑡 


